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H«©ttR£WTS75/KR±©«Jfc (#J;U£> fcsaE3M47 5 

;WLfr?>'&\<Dn*&7s;WL^<DW&. &z>m*&7s.swtfre>m<Dm*&7s 

./«^©1tife, &*Ktt7S/B£a>5»l©B6te7$y»^©«ifc» fc5V>te&3 
20 **tt7 5y»^6»jOttL*tt7 5y«^©ltJft) *»XLfcl^, #£ft3^ 

o 

25 *SB9!©*>/1£jm, SDS-PAGET^fi*«|[KftI (E*>m©E?iJ 
#*t2©B2?fl©5-£Sill#@^<=>3l6 1 8#@07$y»E^5fi:5#U^ 
^FfcfcMO *»»70kDa, fl/TJS»S (E*J£©E7!I##2 ©E^l©^ 

7- 
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y«E^6fc*#U Fornax 

10 #gfr£fg 1 8 6 l#B©ffiaiJ&>6dt&DNAE5!K $fc^2 3 3#@)&^I 
18 6 1#@ affile. Jdc*DNABBfll£, *J8I^ii«£3 V^m&^&sS 

#&E0*>^*5?S*ffi»*>/1£Rfc^V>T, DDBJ0BLASTCJ; 
15 5ffiRH41ft3RS:fT5i:, ^ 5 M§l^l£<Z)i^ ! fe<Z)T7^ 7&B2?!)±#I^±T?4 5 % 

®^>/^M©7^y^SB^J^«fc^n^-]-FT^DNAiH^j^§§^$nn^ 

*«»CjSU«H (3 2*IS) Tffifltt (9 3%) fe<D*«t y hf* 

25 £>#T&3o 

*589i©*>^^^*3l50ttM^>/t^»3&t*t ) S5ViffiHtt--(7$y»E5!l^ 
#H±*C4-5 %) ^bT^fcCtt, IsVjZ't (Cor.iolus. vers 
icolor) <7)k°^y-7,^+v^-ifT^o^o / -X^S^-ifte 

.8 
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m^\zmm^n^m^f8 - 20586 i#m<, £^is©*>s/^&*£i;m^ 

^n^^)iu-xi)^mmiz^^xit^n^mux±^^mmit^m^mmmz 
10 w*fc«<^$tt##*.&n*. : * 

7 7 4— (MonoQ, Q Sepharose J&liDEAE^a UH<D5> 

> a ^ g © *tM^ j: tfii © tz. tb izmm £ n 3 £ itt*^- t>^xn o z. t 
15 mx\ts -rm<Dmmmz&^xmm-?z>&?\z, mmitht^yy^v^mm 

20 m) T^aib, mm<D?>tf?nz'£tsmft*®w-tntt&^o 

25 ^^©ae^^jiiiswtctt, gs?»m©iE?ij#^ 1 \zum(DM.w®M*^'tz> 
ifi. zn\t^m(D-m^^\z^€^Tm(D^mmxn^nrc!7u-y(Dm 

£g (ecotype) ©ji^fcjgH-rs^S:©^^ < <HfcT-f 7 tf-f A© 

9 
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^wM^<Dx^v-^>^(Dtzmz^mt^M^^^^-^3>^mt 
10 mzmfezntsi^tf. ~nmz\zz hu>^x>h&&##w£t<L 

6XSSC, 5XDenhardt ' s, G. 1%SDS, 25 16 8*C 

-r^U^-fif-->3>(DiamtbT«> ck0$F£l/<tt"4 5*CfcV>l/6 81C 
MT^Kit) tfc«2 5t:^l/5 0t (5 0%*M7$ K) 3 £ 

«IHii|iBiEJ6tt, (PCR) 1 9 8 5, S 

20 cience 2 3 0. p. 'l 3 5 0 - 1 3.54)' , (LC 
R) 1 9 8 9, G e n om i c s 4, p. 5 6 0 - 5 6 9;/tU> 

'iJ—b* 1990, Gene 8 9, p. 117-12 2;/^-^ 199 
1, Proc. Natl. Acad. Sci. USA 88, p. 189-19 
3) &&Zf&W'\zm-3<mU l 9 8 9, Proc. Nat 1, Aca 

25 d. Sci. USA 86, p. 1173-11 7 7) #<D*Sgfli^£i&^<h-r 
3EJ£> M.ZSlzmm&Km (SDA) 1 9 9 2, Proc. N 

ati. Acad. Sci. USA 89, p. 3 9 2- 396; V*— ts— £ 
, 19 92, Nuc. Acids. Res. 20, p. 1691-1696), 
ee«^f@2^J1tM (3 SR) (^7f'J 6> 1 9 9 0, P r o c. Natl. A 

10 
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cad. Sci. USA 8 7, p. 1 874-1878) &<ktfQ J3 
. — (U+f-f JV'r-f 1988, BioTechnology 6, 
p. 1197-120 2) iSOffiifiiRjSSStr.- Sfc, K'W^mo 5 2 5 8 8 

5 46 (Nucleic Acid Sequence Based Amp 1 if 
ication: NAS AB A) KffiSfc5fflfflpJtre&5. $?£U< ttPCRi* 

10 fe5p%a±, £?£L< &6 0%£t±, i0^b<tt7 0 %£Lh, 

L< &8 0 %&±, Stff$b<tt9 0Xa±, Sfc#£L<ll95%£Ub(D*§ 

15 E^mcDE^tf i »c^-r^M^>A^R*3-H-rs3te j ?©tt*E^e 

1) 5-3 0SST$6^i ; 

2) &mi$.*(DG+C<Dm&tf4 0 - 6 0 %T*$>Z>Z\t ; 

^b$ii:^^<t^^^^Oi^a^#l:bfe-*^DNA<D^^$M3iL 
S»^att*^t)^^«k^^»Lfc±BB-*«[DNA*(Kjfi-rS 

R%f<Dmm&foizm^z> z\ t&vjmx&Zo 

*5£W(D* U ^ £ l^f- Fte, * b < «E3*J£©E?!I## 8-12 ©faft 

11 
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rsswt&wz&^T* ^o^w^K§3-Ft z>mfc=?mK0?£i-- 

^-fif-va >&i'TX^ U-->^T5:i££<kD7u3>:gtf)c DNA^n-> 

* 0|jttf« Sambrook, J. £, Molecular Cloning, 
A Laboratory- Manual (2nd edition), Co 
15 Id Spring Harbor Laboratory, 1. 53(198 

(flIAfcr, m^^-^^X^ H) tt, 1f£flBl& E-c o i 1 T 

Bl, LE 3 9 2 tfefiXL-iBlu'el)- CSA$ft5. 
20 FZm^nmizmA-FZJj&tlsTfc. Sambrook, J. 6, 

Molecular Cloning, A Laboratory Manu 
al (2nd edition), Cold Spring Harbor L 
aboratory, 1. 74 ( 1 9 8 9 ) fcEtt© U >&#;i/v£Ai£i;fcte 

12 
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^ HilT, MZ-lf, pBluescript, pUCl 8, pUCl 9, pB 

n\m\zmfetsnu\,^ mx\t. *iiffl»s^^-tiT,.pQE-3o 

pQE - 6 0,..pMAL-C2, pMAL-p2, p S E 4 2 0 fc£j&*0F£ t 
<, ^iffl^I^^-iLTpYES2 (U-yaoT-Y-feXJK) , pPIC3 
. 5K,-pPIC9K, pA08 15 (RJifcT^TJR) , SAfflfg.S^^^-t 
10 LTpBac PAK8/9, pBK2 8 3, pVL 1 3 9 2, pBfueBac 
4. 5 l/H. 

W(U-y*DT>f-fexi!i, lf*7JSfc£) , ffi&ftlftft: 

20 Ml 5, JM-1 0 9, BL21<f) , BM (INVSc 1 (Vy iJ u v-firXJg 
) , GS115, KM 7 1 (£*±fc!+7Jg) , (BmN 4 , ;*H 

y*#x;Hfc3fe, 7 7h4*v AA7^-^, *y-;l/*3l5Sfcttt h**©JBIIfi 

13 . 
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AT G) jWJ^StlSo ^ih3F>iLTH tffl©M3H> (0y*_fc£ 

10 , TAG, T GA, TAA&£) fimmZnZo ' . 

5o ffjl&y^?;^ K ttlft E. coi"l:Ta^5h 4 pQE3 0,'pE 
15 T^fe«pCAL : bb<«-€-ne>OAl^t{|itJ (pQE3 0. pET^fcttp 
CAL$:5i^^MIS^mTMSbT#e»n^DNA77^^>h) fr\ g|#Tte 
^775 HpYES2t)b<«pPI C 9Kfr\ *feBA*BJSTtt^7^5 Hp 
BacPAK8/9^lff>n^. 

o 

25 £^0S^$ti5. 

14 
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5 fll;U;f, JfflM (E. coil, Bacillus subti 1 isl) © 
fji^Coh e n6©M [Proc. Nat 1. Acad. Sc i. 
USA, 6 9, 2 1 1 0 (1 9 7 2) ] .Vnh^Xhft [Mol.. Gen. 
Genet., 168, 111 (1979)] ^n>k°T->hj4 [J. Mol. 
Biol., 56,-2 09 (1971)] iZk-iT. Saccharomyce 
10 s cerevisiae <D^£te, MX\iH innen ZOjj&t'P roc. 
Natl. Acad. S c i . USA, 7 5, 1 9 2 7 ( 1 9 7.8) J ^Uf 1 ) 
[J. Bacter iol. , 153, 163 (1983)] CioT, .fig 
MiCi^t ^^{I'J-?^^^^ [Science, 2 2 7, 1 2 9 ( 
1 9 8 5-).] , I^fn#k->3>j£ [Nature, 3 19, 7 9 1 (1 
15 9 8 6)] IUoT, ill^BS©^^, ^AtfG rah am(D#?£ [Viro 
logy, 5 2, 4 5 6 (1 9 7 3)], littOi^l i^^Summe 
r s £><DJ5&. [Mol. Cell. Biol., 3, 2156-2165 (19 

8 3) ] fcj;oT-tn-6n^»te«i-rsct3&«.T#s. 

salens sbsu mm?>rt2n*&m?zmtizm?%b<DT*&ntemzm. 

v£$n&V^ M*.tt> pBI22 1, p B I 1 2 1 (J^_tC lontecht 

91) , RztzLn$fr$m!kLiz*9*-*mvT$ti2>o ntffii*® 

JBHIESlfctt, p I Gl 2 lHm, pTOK2 3 3 (&±H i e i fc, P 1 a 
25 n t J. ,6, ,271 — 282 (1994) )> pSB424 (Komar 
i £>, Plant J., 10, 1 6 5- 1 7 4. (1 9 9 6) ) ft gifiM* 

fcnfe&mmt. ±ii0^^^©3-mo-y- if (gus) se^o 

«ffifc*S!¥W©DNA»M-&AnSAT«[«!^Seiftffl^i7^--&*Sib, d 

15 
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£nTV>3 3 5 S^D^E-^-CDtotC, 7£^>, ah'^^jt^^ya^- 

*AttTfflV*Tfc<kV>. ^5T^^iT^#^^®^^*I^^Mbfe^^© 

15 nt-^-*ttA5n5. 

tttt^tDfce^AiStbTfcL 7^DA^7'J!)A§ffl^5^ (Ho r s 
ch et a 1 . , Science, 227, 1 29 (1985), Hi 
ei et ah , Plant J. ,6, 2 7 1 - 2 8 2 (1 9 9.4) 
) , h o#l/-ya >fe (F r omm et a 1 . , Nature, 

20 3 1 9, 7 9 1 (1 9 8 6)) , PEGS (Paszkowski e t a 1 
. , EMBO J., 3, 2717 (19 84)), 7<^D^>'yi^y 
a (Crossway et a 1. , Mol. Gen. Genet. , 
202, 179 (1986) ) , (McCabe et a 1 . 

Bio /Techno logy, 6, 923 (1988)) tzEifimif 

25 ens**, maoffittKiae^s^A-rs^-cftna^tifissnfeVi. sfc 

16 
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t#Ufi5n g/m 1 tV^^UfKlfi^aiftTfi^O^fe^KiailWT* ( 

5 &j£©Hi£0i 2 £#i0 . ^©»S(C^^Tttgl^H©-f >^^-ya >©*£ 

10 l(D^PJl:^^TIi ffiM*>^K©ttl^0fca©ffiM7yi:^©fcfc©* 

^L^^>v^> ? ti0^>A o ^®^ cne,^©<i^^icfc^^ui/^;i/ 

15 fct, tta»J^**^i:©^tbT*n**»tt©*«^T$*n«J:5^«Jfilt 

S5ii*ffl^n«, ^©.t^^^wr^jBa^^^Tfttii-rs^^^^- 
*3§bj©^>/W3, ±sB©a<aifi$nfe^s^^^-&^tr3gRte^«B8a 

25 n->Z5 L -y- U*-. ^yh>, *Ji?-T>, f*3X*X, A*Wxa 

a), m$L®n mxte^hyv-izvy. 7>tf 

17-= 
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^^<Dmmm4-n\t±mm (mis) *i&±imietUT*i8w©fflift^B^ 

>/t^»Of8S*ff-3fc. K££n5fc>#Tte&(^ ^IlTC^iDi^, 
fiSTf^b, 0. 0 1mM&^L5. OmM© I PTGfCi^MS^ff -5c 

10 W Attift^ 1 0 M- 1 0 0 mMgflS© h U U>»iiil HEPE 

pH5. o~9. ooiffl^stin) ffl^*it^jaififc5ibfc 
15 m^mm^mm^^L. mmzwLZ'&z* m±mmmmm. &z\,*\kmmzm 
nm-#m<Djs&bVT\t* &T<D*&ifimizz\tiw%z. ar&, urn* 

5 ? >C«fttt.Stt5N i -NTA7^D-7 (Q i a g e nth) SfffitTi 

18 
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±13©® r> *ss9i©££® * > n>? s ws*m#ra#-r **s«j© 

^©^KR^^&^fcfiJffl-rscitJ&^pJffiTftS. BP'S, *58§8fcJ:ntf, 

5 m^sfcL ««©&£« -£ws»» tt^fe, &mmm, mtt?z>?> 
/t**©»» i±&<D9>wn* «^>^^ior»*i», 

©±*fc£KJ:t>RfcSj^ -0-®*^«»[|Hli[*"r*^t^*C**.-ftt** 

15 <t^^7^3-;«^$tf6n5. 

z.<D&5\zvTft$nzttnM<Dm&ttx\z* temtzm&izfovxmtbn 

±E©±3fc*Jntt£a£U &8tf, 2l5>J, IHttAI. ffiffiK 



19 



WO 01/21657 



PCT/JP00/06404 



i) i&fe&vmtL 

iJHO§i:-f ^^fe^HI (IiTUS-1, V-Ts 3 3 7 ; MWm% 

■%it&Mumm&K>frm it^-h^)imm (Di.f cott». i%~>3«imi 

5 ) ItMbT^iUf^ifc. M?m$l 0%yU"-fen~^2rin^T, -8 0 

Ottt^I (IftJT8 7 2) Sl/2yt^-f ; ElMi (PD£i&:D 
i f c otl) T2BF^iU 5x5mmigg<DM&*fe£3fll£x:7n>/fc ; E 

10 tbL f. 

;i/^fcD^fe^#m#£l£^fcd$l, 0 0 00, ^tt#!M«fr^kM^TO3 0 
0<ilc:&5J£K:i OOtf 1 <D 1 /2 PDi&lfc^fcfclJnTL 2 8 < C0H^i§T^ 
mistzo M(Ditm«T-r^D7 p l/-hU-^- (B i o-RadftiSBench 
15 mark) T5 9 5nra©M^Lfc. 

v>mmmm. rri smwm. Hepesm mlmt^^x 

0mlO5 0mM H e p e s mffiffi.*tiQz.T 3 0 ftmffi&Zft'D fc. ft&tiii&te 
$7?7nX'T??>W&, 10, OOOxg, 2 0#f B 1<Dji<fr£fTo£:±?if fcfiS£§ 
7 5%fifDfc^5*5fcj)DiLT, -«t4 , CT#«tfc..SS, 15, OOOxg 
25 , 2 0 4MW©3SiDT«tH!$-&T, ftJ»£3m 1 <D1 OraM Hepesiii 
, pH7. 5 H^L, Mf a-y (S p e c t r a/P o r 1 MWCO 
6-8 0 00, Spectrum Medical Industries 
■ &») ^fc«^>V-r;Wb^tff^^.-7* (S I GMAftiS) '^ffi^Tl OmM 
Hepeslii, pH7. 5 fc*rLTjt#r £*to T, ^*S&&£'frfcJ:oTI$ 

20 
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mmmt*ihmT)\<7$> (BSA) ^^>A^ItlTB radford 

^*>%mm, ^mm^mmmzmmmt^mwz^yy^^on^y^^mt^ 
mi *yy*zs?y/*>7®.mmm<Dtfiwm& 

15 -foyy^z? 7. 5 3 0 3 0 

^h*>mm\ztt-?z>&±£.&mwmm\$. 3 0u g-£jfcm*>/^/m i ut 
twtw-zn, z\<Dz\tfr*>. *yy*y<Dfa\£mo*\z\*^fomft&*h^® 
ntf^&nT^2>z\t-t)m<bfrttii-Dtz<, z\<D?yrtt7mmm<Dmiztt?2>£.& 

mmzntzo w&<Dwmm.mmmte. wt>fr\zmmikft®-v&-Dtz 0 ztz, ^t> 
%nz&iw?y/V7n<Dmm*ft^tzo *>y^/7 o gstt#a**T»«ft 

25 , 2 0 0ml(Di®^ (5 0mM MES, 50 mM NaCl, pH6. 0) 
4»T3 0$HSJ*>W&fflfflUfc. ZZm<D$?>7UZl?m®Ltz'&, 1 5 0 0 0 

xgT2o^mi, -^mm^WL^tzo ±.m*mmrzt>izmT&L. ?y 

rtZUntLTzo ^>/^TO2 0 0ml^ -ft>WQ-Sephar 
os eFF (Pharmac i ati) $^Lfe*7^ (l^lgl. lcrriX2 

21 
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0cm) WL&\t2. 5ml/^tl. I*IiIS5 0.mM Mes 

pH6. 0, 50mM NaCl, iffiliI[i5 0mM Mes pH6 
.0, 1M NaC 1 fcfflt^ ^r/i/h (NaC 1T5 OmM^^lM) 

\t. KfFsfTofci o o^m^i 2 oftffifrvtTz:. z.(D'&z ^\zmmmmm^ 
(ioo mi /m#) c unf.4toi5> (i, ii, iii, iv) cds&jr 
#i i-ivtK:Mfi&ttj&ss«)enfc. c:ns©a^t<kbT^MMifflififctt^ 

il^I^Cfc. I (0~3 3 3mM NaC 1 II 

10 ffiiO ^^.yh^ZfUy^l 0 (Amic ontS, MWCOlO/ 0 0 0) T 
ftffiU -ft>^5AMonoQ.HR5/5 (Pha rma eji aft§3) (C 
SiM*>/X*£SR#»«L.fc. SEig«:iml/#£U 1^11^5 0 
mM Mes pH6. 0, 5 0mM NaCl, MW5 0mM M 
es pH6. 0, 1M. NaCl £flH^ ^7vi>h (NaC 1 T 5 0 m 
15 M*6 1M) fct K»S4Tofc2 0^«^6 4 0^m*^j-fc. «-H# (1ml) 
ffl£V>fc5m«fc#t**ffitt7y-fe-f S D S - P AGE*5t«c»Jcfttt 

t»MonoQ0#|^e5, 1, 0. 2m1££9> ^fc^MldfcTf £7 
yfe-rSffV^ + + + (0. 2^1£TIM) , ++ (ltil^Tif) , + ( 
20 5 # 1£ TIM) . - (5MTfeiil^) ©4SKT^Ufc. 

, A2 8 0L ^fe^®^T^>S;ffi^t«kD^>/1^^ ; E-^-'r§<h, p 
H6. 0 tC^ViT-T^->^ (NaClI^) # 2 5 0 mMttiSKKM^ >/t^ 

D ©^>/t^H©*tffitttt»* letter SJlt^W^^tS: -3 fc. 
25 #cK&iii#j&>e> 1 Otf l*t»), «<D2XSDS&i|jffl||®ij£ (S amb r 
ook et al. 1 9 8 9) 9 5 tJT? 5 ^TOIbfci. La em 

ml i ( 1 9 7 0) ©#&K:fi£^ S D S - P AGEm&*»£ff-3fc. 
15%©PAGEL (ATTp'ttR) I I*yh«73- (fiJftM 

22 
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•SfctfK ^fiT-^- (LMW: Pharmac i a LKBttiL fr^fi© 
^:€ViJHH9 4 kD a. 67kDa, 43kDa, 30kDa, 20. lkDa 
, 14. 4kDa) ^l^^/OH^^Ongt^^ipC^iibfco 
&tftW&<D&-£<DMm%m2\Z7f;l,fro %V-><D±\Z^7h]^tz.^\t. Si 

kI>a©2O0A>K)&*£»£bT#tf&ttfc (B12£ep) 0 Z.tl*>.2U<DK> 
10 /Wi, Q-S e ph a r o s e iCi^^Itl^HT!)/ Mo n oQias^I 

\z&v$im?>rt>7<Dm*m%.v, ^ht>mm^zMt^±^mmmm^w-m 

.15 3) ttm&9>K9n<DNjii7S.;WLmW<DBto 

lISOmonoQOIMf 3 6-4 4^t>hU*7 hV-20 (Z^tfV 
. ttS> T*I6U SDS-PAGE«ftf§c»bfc. bUX£l&£U ^Uv^S 

h^-R- 2 5 0T?g<&fibfc&, Kfebfc. *©&, fiiffitt^ >/\^KT? 
20 &5£%*.6n£:7 0 kD a 6 5 kDa^>/^A 4 >F$^Dtl}b£. N 
*^T^y^gB^J«, Mffi^D.^-f >S/-^x>tJ— (HPG 1 0 0 5A Pr 
otein Sequencing Sys tern) ^fflUT, Xh*7>^j|S 
fcJ:t)ft^bfc. 
■^■CDSg^ 6 5kDa^W^^^^(D«J:^3 07$ySl 
25 N^jS-NAEEGTAVPYVP GYH.KKNE I EFQKD I DRFV-C 
(@B?|J##3) 

. — ^ 7 0 kD a*>/tdm#&**^ltffgT&-3£. ^©MSibT, 
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V8^nf7-t^^T v 7 0kDa^>/^I$gH^iftl, 4 3 k D a U 
v^X>H^y^^-if^fc:^l, 4 5 k D a V 8 7'Dr7-tm!|!l5#fc„ d 

N*w-EFDES I RHTLVLRSLQDAYKDRQR-C^ (SB?!l# 
5 §4) 

N*S-AERL IGTSTKEFDES IRHTLVLRSLQDAY-C* 

10 g&7^/mgE?iJte, MT3 4^I 

NM-AERL IGTSTKEFDESI RHT L V L R S L QD A YKD R 

^fcfrofctc:^ 6 5kDa^W^^f>O3 07^>'f. 70kDa^Wt 
15 . ^^f,0 3 4 7^;ift tfeH*77^(Dlf 7/-X^v^-ifi:ffi^ft 
Sr^bfco ^uT. Mon o Q<D#®#0E^ / -*:t4^y-if?£££$J£L 
feo Nishimura et al (1 9 9 6) £>#&£2pi;£:„ 

20 C53i^k7Kmic:*5l5-r^«i:ti^$ft^c ^IC, 65kDai70kDa©^ 
>/1£H<Z)*£^iHii# (0 2 #§4 2-44) £ig*SU t^/-***^ 

-Z**i'y-<V%m*#ft\zm<. >f)Vn-7,^, l, 5-7>kHD^> 
h-^l^-r^KmM'biS^Cli^Hje.^t^ofc: <^2) . 

25 
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^2 * > -> * ^ yn 2 % <d m / - 7. -> if^ti t <z>fHM 

jj^>/^ Km (mM) Jtfcfe (U/mg) * 

^MUj-T, 1.5-7>bHD^>h-Jl/ 
•fc>y*z? 0.50 6.5 101.6 

5 

* lU=l/xmole H 2 0 2 /# pH7. Ot, 3 7t: 
I^W^l (6 5kDa + 7 0kDa) SD S - P AGE&^fitdJ; 0 

10 1) mmyy^^-cDWiWr ' . 

c JMfctflfcte, 6 5kDa^>/^fi*©75;iSE^i (3 0^g) fr£>£AT<Z) 

15 6 5 R1 (5* -gargarggiac igc igt icc-3' (4) ) ( 
I2?!l#^7) 

65R2 (5* -gar t tycaraargayathgaymg-3' (3 
8 4) ) (@B^iJ#-^8) 

65R3 (5' - t tygt iaaygt i a t h t gygg i gc-3' (2 
20 4) ) (gH^J#^-9) 

7 o kD &$>n9on#frmtfa&3k<»7^;n®M o 4mm 

70F1 (5' - tgickdat iswytcrtcraaytc-3' (3 
8 4) ) (@5^J#^1 0) 
25 7 0 F2 (5* - tgickrtcyttr taigcrtcytg-3' (6 
4)) (@B^iJ#^ll) 

7 0F3 (5' -ggigcraadat ickytgickrtc-,3' (9 

6) ) (ia^j#^-i 2) 

±IE:/^v-4»v rtta.^g^ y tec £tz\$ t £, htea^fctec £ 

25 



WO 01/21657 



PCT/JP00/064O4 



2) *>y^yf^cDNA7-f^7 l J-Oil 

5 fSH<k 0£RNA£ls]iKL£:. ItlJii^mRNA purification 
ki t (Pharraac i aftgSD \Z& Bjfc>^.*^mRNA£»i»b;fc. 
1**51 0 g^e>2 OygOmRNA^f^tlfc, JKZ)^5Mg^ZAP cD 
NA synthesis kit (Stratagen eftlg) fC&gSU c 
DNA£-&J&bfco yjl/Ij&*7A(:«);0 1~5kb©cDNA^IU Un 

10 i-ZAP XR^^- (Str atagene^I) l:7<^.ya>U 
Gigapack I I I (S t r a t a g e n e fttg) t«k D J%y*r—z?>>f 

NA7-f7*7 | j-o^'f^-n 43^3 o o^p f u t^ajsnfc. 

3) RT-PCRCt-S^D-^Oli 

15 1) T-£JBV>T2) TMlfccDNA^IfcPCRS 

A*©ffl&rSc DNA©iM£tt#fc. ^^«^T<DJ:-5{CfTofeo 50/i 
1 <DKJfo$&tp\Z. cDNA lOOng, lOxEx taq buffer 
5 ii 1 , d N TP s 4 n 1 , primer lOpmol es/each k 

20 ind of sequence, Ex taq (Taka r atti) +Taq 
START antibody (C 1 on t e c htrJD 1 u 1 £-£ft^*v£ 
7 , D^7Af>7 , n>hn-Jl/yX7APC-7 0.0 (ASTEKt) 
V>T, 9 4*C 3t}£1HK 94t: 1 ft. 5 0 «C 1 ft, 7 2V, 1#£35 
UK 7 2"C 6#£ llnlfT^fco 65R1-70F1, 6 5 R 1-7 

25 OF 2. 65R2-70F1, 6 5R2-7 0F2, 65R2-70F3, 65 
R 3 - 7 0 F 1 ^-i&^fri^&^T&O. 4~0. 5kb©SiW 

ii*I£*l£o cn^O'5^iiSS&-*-©«fcOM^fc6 5R2-70F1 ©m^ 
t3iitC<kS^0. 4kb©|f)t^^l/iib, ^^-pCRI I (Invit 
rogenti) £*n-->£fU £-gfi2?!l£ifej£Lfc. C©4gSE^6«| 

26 
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^n^7$ ymmmit. 23) Tft£$nfc7 5y^jo- utm-om^i 

l^&^bfco roct^^ iiLf^OkDateSkDaCKI^W^ 
gtt, — 0<Di&fcl-lzn-}f£n. RT-PCRl:<kOI#e>nfccDNA^D- 

4) ^ilcDNA©^U-->^ 

3) T#£nfc£D->£^^-^£>gjt)ajU in^^D-^i;ffl^T2 
) tiil^>y^ycDNA7<^7 l J-^^ , J-Z>^Lfc 0 14X1 
0 cmC^yt-l/ilZAP cDNA synthesis kit (S 
10 tratage n ettS!) Oi»^«fC^oT, I5l 5 0 0 0pf u<D77-i?& 
§±IXL 1 - b 1 u e MR F ' i tfetyiz-T^ >tfLfz 9 p?7-t7&H 
y b o n d -N + ^-T P>pt>7>>7^;i/^- (Ame r s h amftg!) \Z& 

l<kX9 U— n>^T^l 2 0, 0 0 0 p f u© 7 7 2 04@£>^v5^ 

-^©^^^^fc3^X^U-->^^fTVV, 2 Om±T\Z"D^TZAP c 
DNA synthesis kit (Stratage n e &§3) <£>E£0J1## 
20 IZft-DT, in vivo exc i s ion^ffofc. -tOlSS, 1 8M<D2 

c DNAt LTlHliR^nfeo iin^tf)^ 1. 7~2. ' lkbTJ 

5) msia^j©^ 

25 ±I2(D1 8f@(DcDNA^P->lC^>^T, 5 ' &J:tf3 ' m<D&m%iP\&& 
-e-5 0 0 bp^ttfc, f#e>nfc&g@E?iJ^-^£Ge n e t y x ve r . 
9. OflPtffV 7 h (Software Developmen t &M) £ffl^T 

##rufc. #v Atttommzte?u->mi:mmtf&z>h<D(D. ±x 

2 3) Tftj£bfc6 5 k D a 3? >A°^ <D 3 0 7$ 

27. 
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"DNAEBIS^Wfe. if 13 (2.1kb) ©cDNA^n->^iST 
fcofcOT, £<D*n->©£«SEai£ftJ£b£. ^'f^*-*^^ 
Ci^ ABI PRISMf3"£'>-i7X>1t- (Mode 1 3 10 Gene 
tic Analyzer, Perkin E 1 me r*fc£S) £fflV>T&gE?iJ 

1 0 6&g*b^6&t), 1 8 5 4lS^t-y>'J-r^ >^7U-AS^* 
", 6 18ffl07$7SS3-HbTHfc (E3WI 1 £<ktf 2> . T^y^E^ll 

^e»it^$n^^a«^6 8 4 8 7, ^m.£J2 6. i2t^ai£n£. m§s^. 

>/^j&>e>fc£3nfc7 5/MiJflltt, 65kD a.A&3 07S/f^ E?»M 
10 E?J#.f 2 07$;i#f 7 6~1 0 7 0 kD a&&3 475 S&tf. Wl 

2 1 1-2 4 4K^n j £tl*fJ&L£o im«6 5 kD a i 7 O kDa^W^^ 

(E5fl^E^I##2©7S/K#^l 5 4, 319. 360, 412, 
5 5 8, 5 7 3, 5 8 3) #£ELTV»fc. 
15 &±©£*)&>e>, i7D-->^lfccD.NAa*>^ySiI^>/^=£n- 

0D7^yME^J(3O^T, x-^^-X (DD B J ) ±T?*aratt*ftlR (BLAS 

t) zmmvtctzz. ^u^^^ro^yy-^^^y—ifoT^ymmnt 
i) sm^* 

UMM 3 © 5 ) tfibfcl 3S©cDNA^D->dl SiR^Jhn F >-© 
25 ®0. 0 6kbT«EK:Pt-©EcoT2 2 IiWlfiatt*«, *fc«IR^Jl:3H>0 
®0. 2 5kb±mi3Pi-©BamHlM©^^#^E'r^o ^fcJlOcDNA 
05' <l!l<D^^^-±OT;i/5 L ^D-->^'f h(C«, BamHI^#fin 
. ^dT, £1*£©c DNA^m^d^tlfcy^Xa H K^^HipB 1 u e 
script) 5WlEcoT22I (Takar aifctS}) TTtS&fiHb U, 
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«>&B amH I (Takar aft§3) TfSS^ftbfc. f©mCfcl)2 k 
b£>B amH I (^^ — ±<DB amH I) — E c oT2 2 I 0rJf&, ^a£>$«M 
WlBamHI, Ps.t ItrlMlfc^§IffiM^^-pQE3 0 (Q 
i agenti) ^fc^A,*: (pQEHSPOf ul 1 £ffr£) . ^J&bfclSf 

ifi c D N A©iSt-y > 'J - t^ (ORF) (E50^© 

IE^J#^i(£>if§8#gfr£>fgi 8 6 4#gCD^SIS^J?:^tro £nttE3«©E 

2) *lIMt*l^ 

1li*I»Ml 5flc£fflV>T5HB£§t£fTofc. I^im,:IPTG (I 
sopropy 1 p-D-Thi.oga 1 actopyranos i d e ) lc<fc 
Z*>K>7f&m&m-%m*Q i'age nft©ia9i#l;:t£o;fco £i£tfKT>bf-> 

Sib, ^©^Dig^4'T#g2Sg, #81 PTGMfcT— 3£NfK«#bfg 
IRI^ofc. B#J&*5Q i a g e nlfc©Bi93#fcftoTT^te*>A£»£ 
iltiU fO5^0-^i§N i s h imu r a et al. (1 9 9 6) 

. (mU/mL culture) 

-^jlfiffi IPTGjjg jgEffSHMSlftM 2H3M 



pQEHSPOf ull 



pQE-30 (MM) 



3 7»C 
2 5 e C 
1 6«C 

2 5«C 
1 6 S C 



2mM 
0 . 5mM 
0 . 1 mM 
0 . 5mM 
0. ImM 

29" 



0 

2. 5 
1 5 

0 

. 0 



0 

1 

3 4 
0 

0 
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Sfil]l:l^©ii^t^5^iiag3 7 S C, I P T Gi^ 2 mMTil 

#BJ£>^£&ofco i«^I2 5 S C, IPTG1I0. 5 m:MT« 5 B#Pb1 

" &K5^*>/t*.K©«fR£ti3.fc. 6«C, IPTGIIO. 1 m 

15 MT*^0§Sb^0^**©pT^^>/^MiS^^> Ni.-NTA7^D- 
7. (Q i a g e nftlS) ^ffl^taiAb:^;^^^- &m*>rt>?k<D 

20 B£#N*K:*§£bTV>5;r'£, ^n^f«JfflbTm^A^>/t^M^N i -NT 

i 

&**>A2K©JR«»;MW&*m lMlfcD8m-g£*i5£$*lfc.. 
25 Sftjfe 
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10 lznZ>Z.ttfT£Z>c * 
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gi^©ggS 

'ptt< t*^ *&temm&rc\t^ *\,^%ffim\ztt-?z>$iw%&$:ijL, 

5 SDS-PAGE^fi^7 0 k D afcitf/SfcfiMQ 6 5kDa©^ 
©#££^T, tfm^W^K. 

2. N*JS*«, EW«©E^J#^3lcE«©N5|c«7$/SIE2RI : Asn Ala 
Glu Glu Gly Thr Ala Val Pro Tyr Val Pro Gly Tyr His Lys Lys Asn Glu lie 
" Glu Phe Gin Lys Asp He Asp Arg Phe Val SWT 1 fCiBfc ©JftM^ > 

io 

zm&mcDm ym^s^^-r^T^ smmm%v< izzwmmt 5 0 %.m±© 

15 4. E^©E5«##2fcSE«©75y'gfeEai£6 0 ««±©ffil^tt*Wr 
«7^/»IB5!I^'r5»^3fc:|2«©fiM^>/^». 

5. @s^m©E^i#^2^fEm©7$ymE^j<h7 o%^±©=ieisift^w*r 
20 %T~iyMmm*^?%m&i%3\zmm<D$iW*>rt2n. 

8. E^£©E*!l#*§-2K:Efc©7$yftEai£9 5 %£JU©tB|sU4£W1- 

ftEHSirr *nt&« 3 \z&m<omwz >n 2 1, 

25 9 . E^©E3W§2©8B#7 5yi6Eai7 6-6 1 8 £&3 >J ^7° 

^h, Mmc±ffi7syKE^j©Mn*^©*ci~igftfi©75/K^s*#-r 

S# U ^^5=- K*s«fctf ±H27 5 y KE3*l©fatt:&> £50 %^±©+Sl^ffi^#T-5 
7^y|IE^*WT5#U^^5 1 l { T?&oT'f ^jttttJPfffiSfctt'T^^t)^^® 
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5 i M(cnifl?T»ai-r sH^sniJR-rsxe ; 

1 2 . E^m<DE?!J#^- l £IE«®*MEaK ±lEi&MBai+t;: l -^g^S© 

io txhu>^oi>h^^TTA<yuy-rx-r^^»gB^i^w-r5»^i 1 
i 3 . @e^mcDia^i#^ 1 KE«©jfii;gB7!it 5 0 «^±<offiiRitt*WTs^ 

1 5. E8I&<DEai##l KE*S©$fcM!ai£ 7 0 %^±©ffi|^14^WT^^ 

^E^w-rsft^ 1 1 fcisacDae^. 

16. E^m<DBE^J#^- 1 fcEfcO&SEait 8 0 %EA±©*B|WH$£WT5m 

se^j^^t^^^ 1 1 \zum<Dm^o 

20 17. E^M©E#]#^ 1 \ZtiM<»#&WM t 9 0 %&±0ffl^tt*^frsifi 

se^jswtsm^ 1 1 {cismoae^o 

1 8 . mw&ommm* 1 izmmommmmt 9 5 *&±©ftjgtt&^rr£*i[ 

SE^iJ&WT^M^^ 1 1 KiEflJEoae^.' 

25 ^^l/tf F?*oT, 

E8l&©E3aj## 1 C^TtaM^ > A ^ H £ □ - K T 5 M^^SE^J^ 6 
«T©&#£ftfcT<k5fc2p©£«£gftl, : 

1 ) ' #'<S«©g$*« 1 5-3 0llT$5u £ ; 

2) ^^©G + C©!^^ 0 - 6 0 ; 
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5 *tt^Stt*^tofeVi«k^fc.tf0Lfc±|3-*«DNA&»jfi-r5 

2 0 . E?0^©Eai#-*t7J&:lr>L 1 2©ftn#K:EIIC!>2£ KS2^I^# 
l 9 l:Ei©t U l/tf K. 

is 22. gfj&si liciBm^me^^trmM^^^^-. 

2 4. 1t^*»3»^2 2fcE*©»&*^£^-£*AbT»&n*?BK 

2 6. at^2 5\znmo^mz&^T%$ntz.m&xfcm$>n2m. 0 

2 7. l fc:E«0$iB^ >/t*H£W3&ric#£ bT^trfitM^I. 
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SEQUENCE LISTING 

<110> JAPAN TOBACCO INC. and NORINSUISAN-SENTANGI JYUTU SANGYOUSHINKOU CE 
NTOR 

<120> A novel protein, a gene coding therefor and a method of using the 
same 

<130> YCT517 
<160> 12 

<210> 1 
<211> 2106 
<212> DNA 

<213> Lyophyllum shimej i 

<220> 
<221> CDS 

<222> (8). . . (1861) 
<400> 1 

atcagcc atg tct etc tea acc gag cag atg eta cgc gac tat cca egg 49 
Met Ser Leu Ser Thr Glu Gin Met Leu Arg Asp Tyr Pro Arg 
1 5 10 

tct atg caa ate aac gga cag att cct aag aac gca att cac gaa aca 97 
Ser Met Gin He Asn Gly Gin He Pro Lys Asn Ala He His Glu Thr 
15 20 25 30 

tac gga aac gac gga gtt gat gta ttc att gca gga tct gga ccc att 145 
Tyr Gly Asn Asp Gly Val Asp Val Phe He Ala Gly Ser Gly Pro lie 

35 40 45 

gga gcg acg tat gca aag etc tgt gtt gaa get ggt eta cgt gtt gtg 193 

1/12 
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Gly Ala Thr Tyr Ala Lys Leu Cys Val Glu 

50 55 
atg gtc gag ate gga get get gat age ttc 
Met Val Glu lie Gly Ala Ala Asp Ser Phe 

65 70 
gaa gga act gca gtt ccc tac gtt cct ggc tac cac 
Glu Gly Thr Ala Val Pro Tyr Val Pro Gly Tyr His 
80 85 90 

ate gag ttc cag aaa gat att gac cgc ttc gtc aat 
He Glu Phe Gin Lys Asp lie Asp Arg Phe Val Asn 
95 100 105 

gee tta caa caa gtc tct gtt cct gtc aga aac cag 
Ala Leu Gin Gin Val Ser Val Pro Val Arg Asn Gin 

115 120 
ctt gat ccc gga gec tgg age gcg ccc cct gga agt 
Leu Asp Pro Gly Ala Trp Ser Ala Pro Pro Gly Ser 

130 135 
aac ggt aaa aat cct cac cag egg gaa ttc gag aac 
Asn Gly Lys Asn Pro His Gin Arg Glu Phe Glu Asn 

145 150 
gec gta acg cgt gga gtc ggc ggc atg agt acc cac 
Ala Val Thr Arg Gly Val Gly Gly Met Ser Thr His 
160 165 170 

acg cca egg att cat cca ccc atg gaa agt etc ccg 
Thr Pro Arg He His Pro Pro Met Glu Ser Leu Pro 
175 180 185 

ccg aag etc agt aac gac ccg gca gag gac gac aaa 
Pro Lys Leu Ser Asn Asp Pro Ala Glu Asp Asp Lys 
195 200 

2/12 



Ala Gly Leu Arg Val Val 
.60 

tac get gtt aat gee gaa 241 

Tyr Ala Val Asn Ala Glu 
75 

aag aag aat gaa 

Lys Lys Asn Glu 



gta ate 
Val He 

aac gtg 
Asn Val 

tea gec 
Ser Ala 
140 
ttg tct 
Leu Ser 
155 

tgg acg 
Trp Thr 

ggc ate 
Gly He 

gag tgg 
Glu Trp 



aag gga 
Lys Gly 
110 
cct aca 
Pro Thr 
125 

ata teg 
He Ser 

gcg gag 
Ala Glu 

tgc tec 
Cys Ser 

ggc cgt 
Gly Arg 
190 
aac gag 
Asn Glu 
205 



289 



337 



385 



433 



481 



529 



577 



625 



WO 01/21657 




ctt tat tec gag gec gag 
Leu Tyr Ser Glu Ala Glu 
210 

gac gag tea att egg cac 
Asp Glu Ser He Arg His 
225 

tac aag gat cgt caa cgt 
Tyr Lys Asp Arg Gin Arg 
240 

egg ttg aag aac gcg ccg 
Arg Leu Lys Asn Ala Pro 
255 260 
ctt ttc cac tct ate tac 
Leu Phe His Ser He Tyr 

275 

ctg ctg acg aac cat cgc 
Leu Leu Thr Asn His Arg 
290 

gag aag aag att ggc get 
Glu Lys Lys He Gly Ala 
305 

aat cct agt teg cag ctg 
Asn Pro Ser Ser Gin Leu 
320 

ctg gcg teg gga gcg ate 
Leu Ala Ser Gly Ala He 
335 340 
ttc tct ggg eta cag gtc 
Phe Ser Gly Leu Gin Val 



cgt etc ate ggg act tec 
Arg Leu He Gly Thr Ser 
215 

acc ctt gtt ctg cgc tct 
Thr Leu Val Leu Arg Ser 
230 

ate ttt cgc cct etc ccg 
He Phe Arg Pro Leu Pro 
245 250 
gaa tac gtc gaa tgg cac 
Glu Tyr Val Glu Trp His 
265 

aac gat gac aag cag aag 
Asn Asp Asp Lys Gin Lys 
280 

tgc aca cga ctg gcg ctt 
Cys Thr Arg Leu Ala Leu 
295 

gee gag gtc agg aat eta 
Ala Glu Val Arg Asn Leu 
310 

gac age tat ate atg gcg 
Asp Ser Tyr He Met Ala 
325 330 
ggc aac cca cag att etc 
Gly Asn Pro Gin He Leu 
345 

acg cca cgc aat gac teg 
Thr Pro Arg Asn Asp Ser 

3/12 
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acc aag gaa ttc 673 
Thr Lys Glu Phe 
220 

ttg caa gac gcg 721 
Leu Gin Asp Ala 
235 

ttg gca tgc cac 769 
Leu Ala Cys His 

tea gca gaa aat 817 
Ser Ala Glu Asn 
270 

aag etc ttt acc 865 
Lys Leu Phe Thr 
285 

acg ggc ggg tat 913 
Thr Gly Gly Tyr 
300 

ctg gec acc agg 961 
Leu Ala Thr Arg 
315 

aag gta tat gta 1009 
Lys Val Tyr Val 

tat aac teg ggc 1057 
Tyr Asn Ser Gly 
350 

ttg ate ccc aac 1105 
Leu I le Pro Asn 
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355 

ctg ggg agg tac ate acg 
Leu Gly Arg Tyr He Thr 
370 

ttg agg cag gaa t tc gtc 
Leu Arg Gin Glu Phe Val 
385 

cca tgg tgg aaa gaa gec 
Pro Trp Trp Lys Glu Ala 
400 

gat gca ctg ccc att ccg 
Asp Ala Leu Pro He Pro 
415 420 
cca ttt aca gaa gaa cac 
Pro Phe Thr Glu Glu His 
435 

ttt teg tac ggt gee gtc 
Phe Ser Tyr Gly Ala Val 
450 

gac ctg cgc tgg ttt ggc 
Asp Leu Arg Trp Phe Gly 
465 

gtt ttc cag aac gat gtt 
Val Phe Gin Asn Asp Val 
480 

ttc aga tat cga ccc age 
Phe Arg Tyr Arg Pro Ser 
495 500 
atg gec gat atg tgc gaa 



360 

gag cag ccg atg gca ttt 
Glu Gin Pro Met Ala Phe 
375 

gac age gtg cgc gac gat 
Asp Ser Val Arg Asp Asp 
390 

gtt get caa cat att gec 
Val Ala Gin His He Ala 
405 410 
ttc cgc gat ccg gaa ccc 
Phe Arg Asp Pro Glu Pro 
425 

ccc tgg cac acg cag att 
Pro Trp His Thr Gin He 
440 

ggt cct gag gtg gac tct 
Gly Pro Glu Val Asp Ser 
455 

gca ace gac cct gaa gca 
Ala Thr Asp Pro Glu Ala 
470 

caa gac ggg tac agt atg 
Gin Asp Gly Tyr Ser Met 
485 490 
act gcg tea aac gtg aga 
Thr Ala Ser Asn Val Arg 
505 

gtg gcg age aac ttg gga 
4/12 



365 

tgc cag ata gtc 1153 
Cys Gin He Val 
380 

cct tat gga ctg 1201 
Pro Tyr Gly Leu 
395 

aag aac ccg aca 1249 
Lys Asn Pro Thr 

cag gta aca ace 1297 
Gin Val Thr Thr 
430 

cac cgc gat get 1345 
His Arg Asp Ala 
445 

cgt gtc ate gtc 1393 
Arg Val He Val 
460 

aac aac ctt ttg 1441 
Asn Asn Leu Leu 
475 

ccg cag ccg acg 1489 
Pro. Gin Pro Thr 

gca agg aaa atg 1537 
Ala Arg Lys Met 
510 

ggt tat ttg ccc 1585 
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Met Ala Asp Met Cys Glu Val Ala Ser Asn Leu Gly Gly Tyr Leu Pro 

515 520 525 

acg tec ccc ccg cag ttt atg gat cca ggc ctt gca ctt cat ctt gcg 1633 
Thr Ser Pro Pro Gin Phe Met Asp Pro Gly Leu Ala Leu His Leu Ala 

530 535 540 

ggg act act cgc att ggc ttc gac aag gca act aca gtg get gat aac 1681 
Gly Thr Thr Arg lie Gly Phe Asp Lys Ala Thr Thr Val Ala Asp Asn 

545 550 555 

aac teg ctg gtc tgg gac ttt gee aat ctt tat gtt gca ggc aat ggc 1729 
Asn Ser Leu Val Trp Asp Phe Ala Asn Leu Tyr Val Ala Gly Asn Gly 

560 565 570 

acc ate agg acg ggc ttc ggc gag aac ccg aca ctt acg teg atg tgc 1777 
Thr He Arg Thr Gly Phe Gly Glu Asn Pro Thr Leu Thr Ser Met Cys 
575 580 585 590 

cac get ate aag age gcg agg age ate ate aat aca etc aag ggt ggg 1825 
His Ala lie Lys Ser Ala Arg Ser lie He Asn Thr Leu Lys Gly Gly 

595 600 605 

act gac gga aaa aat aca ggc gag cat cgc aac ctt tga ggaaggagca ac 1876 
Thr Asp Gly Lys Asn Thr Gly Glu His Arg Asn Leu 
610 615 618 

agcagtgtaa acaaacgegt caagtggcta cttcaagttg aatgeattet ggtcccctac 1936 
catgttgatg tgtacgatag gcgttgaaag attttgtgta ttactgaacc tgtactttgt 1996 
ctgaatagtt atggcactat gattcatgtt taaaaaaaaa aaaaaaaaaa aaaaaaaaaa 2056 
aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa 2106 

<210> 2 
<211> 618 
<212> PRT 

<213> Lyophyllum shimeji 
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<400> 2 

Met Ser Leu Ser Thr Glu Gin Met Leu Arg Asp Tyr Pro Arg Ser 
15 10 15 

Met Gin He Asn Gly Gin lie Pro Lys Asn Ala He His Glu Thr 

20 25 30 

Tyr Gly Asn Asp Gly Val Asp Val Phe He Ala Gly Ser Gly Pro 

35 40 45 

He Gly Ala Thr Tyr Ala Lys Leu Cys Val Glu Ala Gly Leu Arg 

50 55 60 

Val Val Met Val Glu He Gly Ala Ala Asp Ser Phe Tyr Ala Val 

65 70 75 

Asn Ala Glu Glu Gly Thr Ala Val Pro Tyr Val Pro Gly Tyr His 

80 85 90 

Lys Lys Asn Glu He Glu Phe Gin Lys Asp He Asp Arg Phe Val 

95 100 105 

Asn Val He Lys Gly Ala Leu Gin Gin Val Ser Val Pro Val Arg 

110 115 120 

Asn Gin Asn Val Pro Thr Leu Asp Pro Gly Ala Trp Ser Ala Pro 

125 130 135 

Pro Gly Ser Ser Ala He Ser Asn Gly Lys Asn Pro His Gin Arg 

140 145 150 

Glu Phe Glu Asn Leu Ser Ala Glu Ala Val Thr Arg Gly Val Gly 

155 160 165 

Gly Met Ser Thr His Trp Thr Cys Ser Thr Pro Arg He His Pro 

170 175 180 

Pro Met Glu Ser Leu Pro Gly He Gly Arg Pro Lys Leu Ser Asn 

185 190 195 

Asp Pro Ala Glu Asp Asp Lys Glu Trp Asn Glu Leu Tyr Ser Glu 
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200 205 210 

Ala Glu Arg Leu He Gly Thr Ser Thr Lys Glu Phe Asp Glu Ser 
215 220 225 

lie Arg His Thr Leu Val Leu Arg Ser Leu Gin Asp Ala Tyr Lys 
230 235 240 

Asp Arg Gin Arg lie Phe Arg Pro Leu Pro Leu Ala Cys His Arg 
245 250 255 

Leu Lys Asn Ala Pro Glu Tyr Val Glu Trp His Ser Ala Glu Asn 
260 265 270 

Leu Phe His Ser He Tyr Asn Asp Asp Lys Gin Lys Lys Leu Phe 
275 280 285 

Thr Leu Leu Thr Asn His Arg Cys Thr Arg Leu Ala Leu Thr Gly 
290 295 300 

Gly Tyr Glu Lys Lys He Gly Ala Ala Glu Val Arg Asn Leu Leu 
305 310 315 

Ala Thr Arg Asn Pro Ser Ser Gin Leu Asp Ser Tyr He Met Ala 
320 325 330 

Lys Val Tyr Val Leu Ala Ser Gly Ala He Gly Asn Pro Gin He 
335 340 345 

Leu Tyr Asn Ser Gly Phe Ser Gly Leu Gin Val Thr Pro Arg Asn 
350 355 360 

Asp Ser Leu lie Pro Asn Leu Gly Arg Tyr He Thr Glu Gin Pro 
365 370 375 

Met Ala Phe Cys Gin lie Val Leu Arg Gin Glu Phe Val Asp Ser 
380 385 390 

Val Arg Asp Asp Pro Tyr Gly Leu Pro Trp Trp Lys Glu Ala Val 
395 400 405 

Ala Gin His lie Ala Lys Asn Pro Thr Asp Ala Leu Pro He Pro 
410 415 420 
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Phe Arg Asp Pro Glu Pro Gin Val Thr Thr Pro Phe Thr Glu Glu 
425 430 435 

His Pro Trp His Thr Gin lie His Arg Asp Ala Phe Ser Tyr Gly 
440 445 450 

Ala Val Gly Pro Glu Val Asp Ser Arg Val lie Val Asp Leu Arg 
455 460 465 

Trp Phe Gly Ala Thr Asp Pro Glu Ala Asn Asn Leu Leu Val Phe 
470 475 480 

Gin Asn Asp Val Gin Asp Gly Tyr Ser Met Pro Gin Pro Thr Phe 
485 490 495 

Arg Tyr Arg Pro Ser Thr Ala Ser Asn Val Arg Ala Arg Lys Met 
500 505 510 

Met Ala Asp Met Cys Glu Val Ala Ser Asn Leu Gly Gly Tyr Leu 
515 520 525 

Pro Thr Ser Pro Pro Gin Phe Met Asp Pro Gly Leu Ala Leu His 
530 535 540 

Leu Ala Gly Thr Thr Arg He Gly Phe Asp Lys Ala Thr Thr Val 
545 550 - 555 

Ala Asp Asn Asn Ser Leu Val Trp Asp Phe Ala Asn Leu Tyr Val 
560 565 570 

Ala Gly Asn Gly Thr He Arg Thr Gly Phe Gly Glu Asn Pro Thr 
575 580 585 

Leu Thr Ser Met Cys His Ala He Lys Ser Ala Arg Ser He He 
590 595 600 

Asn Thr Leu Lys Gly Gly Thr Asp Gly Lys Asn Thr Gly Glu His 
605 610 615 

Arg Asn Leu 
618 
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<210> 3 
<211> 30 
<212> PRT 

<213> Lyophyllum shimeji 
<400> 3 

Asn Ala Glu Glu Gly Thr Ala Val Pro Tyr Val Pro Gly Tyr His 
15 10 15 

Lys Lys Asn Glu He Glu Phe Gin Lys Asp He Asp Arg Phe Val 



<210> 4 
<211> 24 
<212> PRT 

<213> Lyophyllum shimeji 
<400> 4 

Glu Phe Asp Glu Ser He Arg His Thr Leu Val Leu Arg Ser Leu 
1 5 10 15 

Gin Asp Ala Tyr Lys Asp Arg Gin Arg 



20 



25 



30 



20 



24 



<210> 5 



<211> 29 



<212> PRT 



<213> Lyophyllum shimeji 



<400> 5 

Ala Glu Arg Leu He Gly Thr Ser Thr Lys Glu Phe Asp Glu Ser 
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1 5 10 15 

lie Arg His Thr Leu Val Leu Arg Ser Leu Gin Asp Ala Tyr 

20 25 29 

<210> 6 
<211> 34 
<212> PRT 

<213> Lyophyllum shimeji 
<400> 6 

Ala Glu Arg Leu He Gly Thr Ser Thr Lys Glu Phe Asp Glu Ser 
1 5 10 15 

He Arg His Thr Leu Val Leu Arg Ser Leu Gin Asp Ala Tyr Lys 

20 25 30 

Asp Arg Gin Arg 
34 

<210> 7 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<222> 9, 12. 15 and 18 
<223> i represents inosine 

<400> 7 

gargarggia cigcigticc 20 
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<210> 8 
<211> 23 
<212> DNA 

<213> Artificial Sequence 
<400> 8 

garttycara argayathga ymg 23 

<210> 9 
<211> 23 
<212> DNA 

<213> Artificial Sequence 
<220> 

<222> 6, 12 and 21 

<223> i represents inosine 

<400> 9 

ttygtiaayg tiathtgygg igc 23 

<210> 10 
<211> 23 
<212> DNA 

<213> Artificial Sequence 
<220> 

<222> 3 and 9 

<223> i represents inosine 
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<400> 10 

tgickdatis wytcrtcraa ytc 23 

<210> 11 
<211> 23 
<212> DNA 

<213> Artificial Sequence 
<220> 

<222> 3 and 15 

<223> i represents inosine 

<400> 11 

tgickrtcyt trtaigcrtc ytg 23 

<210> 12 
<211> 23 
<212> DNA 

<213> Artificial Sequence 
<220> 

<222> 3, 12 and 18 

<223> i represents inosine 

<400> 12 

ggigcraada tickytgick rtc 23 
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